














Area Source
Number

of
Laterals

Number
of People/

Lateral
Population

Peak
Factor

Gal/day/
person

Average Flow
Generated, gpd

Maximum Flow
Generated, gpd

Flow,
gpm

Flow,
cfs

PM 12981-Le Med Apartments Off-site 130 2.55 332 3.0 77 25,526 76,577 53 0.12
TR 23717-Condominiums Off-site 490 2.55 1250 3.0 77 96,212 288,635 200 0.45
PM 24852-Army Nat'l Guard Off-site 0.02
PM 12981-Rainbird (Pcl 1) Off-site 0.05
PM 12981-Rainbird (Pcl 2) Off-site 0.05
PM 24849-Business Park Off-site 0.07
CGVA (Proposed Project) On-site 2.55 320 3.0 77 24,640 73,920 51 0.10

= 0.85

Notes:    1. TR 23717 Condominiums contain 5 units/building.  Total laterals = 98 units x 5 laterals/unit = 490
                 2. Population of CGVA (PROJECT) established using total bed count based on unit mix provided by architect (249 units, 320 beds)
                 3. 77 gpd/person usage based on Section 1.6 of City of Azusa SSMP
                 4. 2.55 persons/lateral based on Section 1.6 of City of Azusa SSMP

Area Source Acreage
Peak Flow
cfs/acre

Flow,  cfs

PM 24852-Army Nat'l Guard Off-site 1.2 0.015 0.02
PM 12981-Rainbird (Pcl 1) Off-site 3.0 0.015 0.05
PM 12981-Rainbird (Pcl 2) Off-site 3.0 0.015 0.05
PM 24849-Business Park Off-site 4.7 0.015 0.07

Note: LACSD peak sewer flow coefficient of 0.015 cfs/acre used
             for commercial/industrial uses

Analysis Total

Table B: Commercial/Industrial Wastewater Flow

Table A: Total Projected Wastewater Flow

See Table B
See Table B
See Table B
See Table B
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APPENDIX A

MANNING’S EQUATION DEPTH CALCULATIONS
	



REACH #1 (12-INCH VCP S/O MH)

 >>>>PIPEFLOW HYDRAULIC INPUT INFORMATION<<<<
 ----------------------------------------------------------------------------
     PIPE DIAMETER(FEET) =   1.000
     PIPE SLOPE(FEET/FEET) =  0.0044
     PIPEFLOW(CFS) =         0.85
     MANNINGS FRICTION FACTOR = 0.013000
 ============================================================================
     CRITICAL-DEPTH FLOW INFORMATION:
 ----------------------------------------------------------------------------
     CRITICAL DEPTH(FEET) =      0.39
     CRITICAL FLOW AREA(SQUARE FEET) =     0.280
     CRITICAL FLOW TOP-WIDTH(FEET) =   0.974
     CRITICAL FLOW PRESSURE + MOMENTUM(POUNDS) =            7.81
     CRITICAL FLOW VELOCITY(FEET/SEC.) =     3.041
     CRITICAL FLOW VELOCITY HEAD(FEET) =            0.14
     CRITICAL FLOW HYDRAULIC DEPTH(FEET) =      0.29
     CRITICAL FLOW SPECIFIC ENERGY(FEET) =            0.53
 ============================================================================
     NORMAL-DEPTH FLOW INFORMATION:
 ----------------------------------------------------------------------------
     NORMAL DEPTH(FEET) =      0.41
     FLOW AREA(SQUARE FEET) =      0.31
     FLOW TOP-WIDTH(FEET) =     0.985
     FLOW PRESSURE + MOMENTUM(POUNDS) =            7.88
     FLOW VELOCITY(FEET/SEC.) =           2.763
     FLOW VELOCITY HEAD(FEET) =           0.119
     HYDRAULIC DEPTH(FEET) =      0.31
     FROUDE NUMBER =     0.871
     SPECIFIC ENERGY(FEET) =            0.53
 ============================================================================

   SUMMARY:
   d=.41, D=1.00, d/D=.41 < 0.65 OK



REACH #2 (8-INCH PROPOSED VCP N/O MH)

****************************************************************************
 >>>>PIPEFLOW HYDRAULIC INPUT INFORMATION<<<<
 ----------------------------------------------------------------------------
     PIPE DIAMETER(FEET) =   0.670
     PIPE SLOPE(FEET/FEET) =  0.0040
     PIPEFLOW(CFS) =         0.10
     MANNINGS FRICTION FACTOR = 0.013000
 ============================================================================
     CRITICAL-DEPTH FLOW INFORMATION:
 ----------------------------------------------------------------------------
     CRITICAL DEPTH(FEET) =      0.14
     CRITICAL FLOW AREA(SQUARE FEET) =     0.055
     CRITICAL FLOW TOP-WIDTH(FEET) =   0.550
     CRITICAL FLOW PRESSURE + MOMENTUM(POUNDS) =            0.56
     CRITICAL FLOW VELOCITY(FEET/SEC.) =     1.802
     CRITICAL FLOW VELOCITY HEAD(FEET) =            0.05
     CRITICAL FLOW HYDRAULIC DEPTH(FEET) =      0.10
     CRITICAL FLOW SPECIFIC ENERGY(FEET) =            0.19
 ============================================================================
     NORMAL-DEPTH FLOW INFORMATION:
 ----------------------------------------------------------------------------
     NORMAL DEPTH(FEET) =      0.16
     FLOW AREA(SQUARE FEET) =      0.07
     FLOW TOP-WIDTH(FEET) =     0.574
     FLOW PRESSURE + MOMENTUM(POUNDS) =            0.57
     FLOW VELOCITY(FEET/SEC.) =           1.513
     FLOW VELOCITY HEAD(FEET) =           0.036
     HYDRAULIC DEPTH(FEET) =      0.12
     FROUDE NUMBER =     0.786
     SPECIFIC ENERGY(FEET) =            0.20
 ============================================================================
   SUMMARY:
   d=.16, D=0.67, d/D=.23 < 0.65 OK
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PURPOSE
This	purpose	of	this	report	is	to	provide	quantitative	information	to	verify	water	infrastructure	and	
compliance	for	the	project	site.		

INTRODUCTION & BACKGROUND
The	purpose	of	this	study	is	to	provide	water	demand	estimations	for	the	proposed	California	Grand	
Village	Azusa	Greens	Senior	Housing	Development	(Project).	 	These	estimated	demands	(both	for	
domestic	and	fire	services)	will	be	used	to	determine	if	the	existing	water	facilities	have	adequate	
capacity	to	serve	the	proposed	project.		An	application	for	water	service	has	already	been	reviewed	
by	Azusa	Light	 and	Water	 (ALW)	 and	has	 issued	COA’s	 and	 estimated	development	 fees	 for	 the	
project	(Case	No.	PPR	2017-01).		There	are	no	recycled	water	facilities	in	the	area.						

The	Project	proposes	to	construct	a	single	building	of	senior	living	apartment	units	located	on	the	
east	side	of	N.	Todd	Avenue	south	of	Sierra	Madre	Avenue	encompassing	4.5	acres	with	associated	
parking	structure	and	site	improvements	on	a	portion	of	the	existing	Azusa	Greens	Golf	Course.		The	
existing	golf	course	 facilities	within	 the	project	area	will	be	completely	demolished	as	part	of	the	
project.		Adjoining	holes	will	be	redesigned	by	others.		

Per	the	2015	Urban	Water	Management	Plan	(UWMP),	the	City	gets	its	water	from	imported	sources	
(MWD),	ground	water	wells	and	treated	surface	waters.		There	are	also	emergency	interconnections	
integrated	 into	 the	water	distribution	system.	 	ALW	maintains	13	storage	 reservoirs	with	 a	 total	
capacity	of	38.2	million	gallons.		The	project	lies	within	the	830-service	zone.		Fire	hydrant	flow	test	
results	are	provided	herein.		

EXISTING CONDITION
The	existing	land	use	is	a	golf	course.		The	project	site	is	surrounded	by	12-inch	water	mains	in	N.	
Todd	Avenue,	Sierra	Madre	Avenue,	the	adjacent	Rainbird	property	and	Azusa	Greens	County	Club	
property.	 	These	 facilities	are	maintained	by	ALW.	 	Currently,	 the	water	usage	 in	 the	area	of	 the	
proposed	project	 is	mainly	for	 irrigation	and	potentially	drinking	and	restroom	facilities.	 	The	12-
inch	main	that	runs	south	of	the	proposed	project	through	the	two	(2)	Rainbird	parcels	and	a	portion	
of	the	golf	course	is	installed	in	a	15-foot	wide	easement.		Pipe	materials	include	ductile	iron	(DI),	
Cast	Iron	(CI)	and	Steel.								

PROPOSED CONDITION
The	proposed	 land	use	 is	senior	 living	apartments.	 	The	Project	proposes	new	connections	to	the	
existing	12-inch	domestic	water	mains	in	both	N.	Todd	Avenue	and	Sierra	Madre	Ave.		There	are	no	
existing	reclaimed	water	supply	facilities	near	the	project.			

A	private	onsite	fire	line	will	serve	the	project.		Two	(2)	new	private	hydrants	are	proposed	off	of	the	
private	onsite	facility.		One	(1)	new	public	hydrant	is	proposed	along	N.	Todd	Avenue	near	the	main	
site	entry.		There	are	two	(2)	existing	hydrants	to	remain	in	use	along	N.	Todd	Ave	one	located	just	
south	of	 the	project	and	another	at	 the	 intersection	of	N.	Todd	Ave.	and	Sierra	Madre	Blvd.	 	The	
private	fire	line	will	require	double	check	detector	assemblies	at	both	points	of	connection.		Domestic	
and	irrigation	services	will	be	provided	off	the	existing	12-inch	waterline	surrounding	the	project.		
All	irrigation	services	will	require	appropriate	backflow	prevention	devices.			

Based	on	the	results	of	the	fire	flow	model	herein,	a	private	8-inch	waterline	will	be	constructed.		
Refer	to	Exhibit	“A”	in	appendices	for	limits	of	proposed	work.												
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PROJECTED WATER DEMANDS
Interior	Domestic	Water	Demands		

Estimated	domestic	demands	for	the	Project	are	based	on	a	per	capita	usage	of	100	gallons	per	day.		
This	represents	the	Average	Daily	Demand	(ADD).						

Based	 on	 the	 Project	 Specific	 Plan	 the	 256	 planned	 units	 result	 in	 an	 estimated	 463-person	
population.		The	study	estimates	that	there	are	also	20	staff	workers	at	the	facility	(to	estimate	for	
the	community	use	facilities)	for	a	total	count	of	483	persons.			

Based	on	this	estimate	the	ADD	was	calculated.	 	A	peaking	factor	was	then	applied	to	the	ADD	to	
determine	the	Maximum	Day	Demand	(MDD).		This	study	uses	a	2.0	peaking	factor	which	should	be	
conservative	given	the	nature	of	site	use.		The	MDD	is	used	to	size	the	service	line	to	serve	the	entire	
site.			

The	total	estimated	domestic	water	demand	can	be	found	in	Table	1	below.	

Table 1:  Estimated Water Demands

Type
Number
of Units

Persons per
Unit **

Total
Persons/sf

ADD*
gpm

MDD
gpm

AYD
acre-ft

Independent Living
(IL)
Total 200 2.0 400 27.78 55.56 44.78
Memory Care (MC)
Total 28 1.0 28 1.94 3.89 3.13
Assisted Living (AL)
Total 28 1.25 35 2.43 4.86 3.92
Staff
Total 20 1.39 2.78 2.24
Landscaping
Total 5,000 0.23
Total 67.08 54.30
Notes:
* estimated 100 gallons/day/person for ADD
** 1.25 persons/unit for IL and AL units per Specific Plan
     2.0 person/unit for IL units is conservative for the purposes of the water analysis
ADD=Average Day Demand
MDD=Maximum Day Demand = Peaking Factor x ADD = 2.0 x ADD
AYD=Average Year Demand
Landscape Demand based on 15 gallons/sf/year
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Exterior	Domestic	Water	Demands		

The	Project	has	a	minimal	amount	of	landscape	area.		For	the	purposes	of	the	model	the	irrigation	
demands	were	 deemed	 trivial	 enough	 to	 be	 excluded	 from	 the	 pressure	 network	model.	 	 Final	
landscape	plans	for	the	project	should	incorporate	drought	tolerant	plants	to	reduce	the	impact	on	
the	existing	water	supply	system.		The	irrigation	system	will	be	operated	off	of	a	separate	service	and	
meter	with	appropriate	backflow	device.						

Fire	Flow	Demands		

The	Project	is	required	to	provide	a	fire	flow	of	4,000	gpm	at	minimum	of	20	psi	per	the	Fire	Master	
Plan	prepared	by	Firesafe	Planning.		The	required	4,000	gpm	flow	was	split	up	equally	between	the	
two	worst	case	hydrants	(furthest	from	the	main).								

WATER SUPPLY
ALW	provides	water	from	three	sources;	imported	water,	groundwater,	and	surface	water.		Imported	
water	 from	 Metropolitan	 Water	 District’s	 Middle	 Feeder	 System	 occurs	 through	 a	 connection	
referred	to	as	USG-8,	which	has	a	capacity	of	3,300	gallons	per	minute	(gpm).		ALW	only	relies	on	
imported	water	for	emergencies.		The	majority	of	ALW’s	water	supply,	approximately	65	percent,	is	
produced	from	11	groundwater	wells.	 	Wells	range	 in	capacity	from	900	gpm	to	3,000	gpm.	 	The	
remaining	one	third	of	water	supply	 is	provided	by	surface	water	diversion	 from	the	San	Gabriel	
River.		Water	released	into	the	San	Gabriel	River	from	either	the	San	Gabriel	or	Morris	Reservoirs	is	
treated	at	the	Joseph	F.	Hsu	Filtration	Plant,	which	has	a	capacity	of	12	million	gallons	per	day	(mgd).	

ALW	maintains	13	storage	 reservoirs	with	 a	capacity	of	38.2	million	gallons.	 	All	but	 two	of	 the	
reservoirs	are	located	north	of	I-210	freeway.		Five	reservoirs	are	located	above	the	830	service	zone,	
with	a	capacity	of	9.7	million	gallons.	

ALW	projects	its	water	supply	in	future	years,	2020	to	2040,	to	remain	constant	at	38,450	acre	feet	
of	water	per	year.		According	to	the	Urban	Water	Management	Plan	(UWMP),	this	supply	is	sufficient	
for	existing	and	future	uses.		The	UWMP	recognizes	that	population	will	continue	to	grow	and	land	
use	densities	will	increase.		Therefore,	ALW	plans	to	increase	its	water	reliability	through	continued	
upgrades	to	groundwater	water	facilities,	increase	treatment	capacity	at	the	Filtration	Plant	from	12	
to	16	MGD,	continued	to	preserve	access	to	imported	water,	and	explore	the	potential	use	of	recycled	
water.	

Therefore,	according	to	the	UWMP	and	ALW,	sufficient	water	supplies	exist	now	and	in	the	future	to	
serve	the	proposed	project.	

WATER SYSTEM ANALYSIS & CONCLUSION
This	report	uses	the	WaterCAD	pressure	network	modeling	software	from	Bentley	Systems,	Inc.	to	
analyze	the	proposed	water	system.		This	software	program	is	used	across	many	industries	for	the	
modeling	of	pressure	network	systems	for	both	public	and	private	sector	projects.						

In	order	to	model	the	proposed	system	a	hydrant	flow	test	is	required	at	the	nearest	hydrant	possible	
to	 the	 Project	 site	 to	 determine	 the	 residual	 pressure	 in	 the	 system.	 	 This	 residual	 pressure	 is	
converted	 into	water	 “head”	 using	 a	 conversion	 factor	 of	 2.31	 feet	 of	 head/psi.	 	By	 adding	 this	
pressure	 head	 to	 the	 physical	 elevation	 of	 the	 hydrant	 being	 tested	 a	 total	water	 head	 can	 be	
established	and	modeled	as	a	reservoir	in	the	software.		The	rest	of	the	model	is	used	incorporating	
each	of	the	pipes	physical	elevation,	size	and	material	type.				

A	hydrant	 flow	 test	was	performed	by	 the	County	of	Los	Angeles	Fire	Department	at	the	existing	
hydrant	at	the	SE	corner	of	N.	Todd	Avenue	and	Sierra	Madre	Avenue	(see	appendices	for	report).		
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The	results	of	this	test	yielded	a	65psi	residual	pressure.		Converting	this	a	flow	to	minimum	20	psi	
yielded	an	estimated	fire	flow	availability	of	8,425	gallons	per	minute.							

Results	from	the	system	model	show	that	an	8-inch	 line	connected	 into	both	N.	Todd	Avenue	and	
Sierra	Madre	Avenue	can	provided	the	minimum	4,000	gpm	fire	flow	at	20	psi.		The	model	includes	
the	estimated	interior	water	demands	of	the	facility	as	well.		Results	of	the	interior	water	demands	
indicate	 that	 a	 2-inch	water	 service	 is	 required	 to	meet	 the	 estimated	 interior	water	 demands.			
Modeling	results	can	be	found	in	the	appendices.								
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EXHIBIT A
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APPENDIX A

WATERCAD NETWORK

HYDRANT AND PIPE FLOW RESULTS
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HYDRANT REPORT
Label Elevation (ft) Demand (gpm) Hydraulic Grade (ft) Pressure (psi)

H-1 638.5 2000 737.63 43
H-2 638.5 2000 735.81 42

PIPE REPORT

Label
Length

(ft) Node Node Dia. (in) Material "C" Value
Flow
(gpm)

Velocity
(ft/s)

P-1 247 J-4 J-5 8.0 PVC 140.0 176 1.12
P-2 14 J-5 H-1 6.0 PVC 140.0 2,000 22.69
P-3 5 J-3 J-6 8.0 PVC 140.0 2,176 13.89
P-4 15 J-6 J-4 8.0 PVC 140.0 176 1.12
P-5 23 J-6 H-2 6.0 PVC 140.0 2,000 22.69
P-6 17 J-2 R-1 12.0 Cast iron 100.0 -4,067 11.54
P-7 92 J-7 J-8 8.0 Cast iron 100.0 -1,824 11.64
P-8 272 J-8 J-9 12.0 Cast iron 100.0 -1,824 5.18
P-9 120 J-9 J-2 12.0 Cast iron 100.0 -1,824 5.18
P-10 151 J-1 J-10 12.0 Cast iron 100.0 -2,176 6.17
P-11 495 J-10 J-2 12.0 Cast iron 100.0 -2,243 6.36
P-12 27 J-10 J-11 2.0 Copper 135.0 67 6.85
P-13 380 J-5 GPV-1 8.0 PVC 140.0 -1,824 11.64
P-14 12 GPV-1 J-7 8.0 PVC 140.0 -1,824 11.64
P-15 23 J-1 GPV-2 8.0 PVC 140.0 2,176 13.89
P-16 275 GPV-2 J-3 8.0 PVC 140.0 2,176 13.89
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